Phospholipid composition and membrane function in phosphatidylserine decarboxylase mutants of Escherichia coli.
Temperature-sensitive conditional lethal mutants in phosphatidylserine decarboxylase (psd) accumulate large amounts of phosphatidylserine under nonpermissive conditions (42 degrees C) prior to cell death. In addition, the ratio of cardiolipin to phosphatidylglycerol is increased. At an intermediate temperature (37 degrees C), high levels of phosphatidylserine can be maintained with little effect on cell growth or viability. Under these conditions, both the rate of induction and the function of the lactose transport system are normal. At 42 degrees C addition of Mg2+ or Ca2+ to mutant cultures produces a partial phenotypic suppression. Growth is prolonged and the filaments normally present at 42 degrees C do not form. Upon transfer to the nonpermissive temperature, there is a considerable lag before accumulation of phosphatidylserine begins and the growth rate is affected. Based on the kinetics of heat inactivation of phosphatidylserine decarboxylase activity in extracts, in intact nongrowing cells, and in growing cells, it appears that the enzyme newly synthesized at 42 degrees C is more thermolabile in vivo than enzyme molecules previously inserted into the membrane at the lower temperature. Thus, the older, stable enzymatic activity must be diluted during growth before physiological effects are observed.